From the stationary solution o f Schrödinger's equation in an interferometer we derive the wave functions of the longitudinal and the transverse motion. The former function is a plane wave. The wave function of the transverse motion is a one dimensional wave packet representing a super position of components with various values of the particles transverse momentum. The particles transverse momentum distribution in an interferometer is time independent and is determined by the aperture wave function. Consequently, it is independent of the distance from the slits. As such, it is a very important characteristic of the quantum state. Experimental determination of the mo mentum distribution would support the particle and wave interpretation of quantum interference in a new manner.
I. Introduction
Double and m ultiple slit experim ents with m assive particles, like the neutron experim ent o f Zeilinger et al. [1] , the electron experiment o f Tonom uraet al. [2] , the sodium atom experiment o f Keith et al. [3] , the helium atom experiments of Carnal and M lynek [4] and of Kurtsiefer et al. [5] , the Cöo molecule exper im ent o f Arndt et al. [6] and the similar experim ent with photons [7] clearly show that electrons, neutrons, atoms, m olecules and photons act as both waves and particles [8] . But, the clear understanding o f the re lation between wave and particle properties is still lacking [9] .
Classical interference experiments were interpre ted as dem onstrating wave properties of quantons. In the new generation of experiments, in addition to the wave aspect, the particle aspect has been dem on strated, too. Time evolution o f the interference pat tern [2] , or the tim e o f arrival o f particles to the de tector [4, 10] , are essential features o f the new inter ference experiments. Thus, it is needed to determ ine and to study the nonstationary solutions ^( x, y , t) of the Schrödinger equation in an interferom eter 
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where the initial state is a wave packet which describes particles arriving at the slits. These solutions have to satisfy the appropriate boundary conditions at the border between regions I and II (Figure 1 ).
In the search for a general time dependent solution of the two-dimensional problem, as an intermediate step, we determine the nonstationary solution of the 0932-0784 7 01 / 0100-0173 $ 06.00 © Verlag der Zeitschrift für Naturforschung, Tübingen • www.znaturforsch.com (one-dimensional) transverse motion behind the slits, iptT(x, t). The longitudinal motion in front and behind the slits we describe by a plane wave eipy^h, where v = viy is the initial particle longitudinal velocity and p = mv. 
II. Time Dependent
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By substituting the latter form into $(x, y , t) = elujtip(x, y) we obtain
The first two terms represent a plane wave which propagates along the y axis. The second term (the integral) depends on y and x. Now we invoke wave particly duality and start to think about a particle sur rounded by the wave of (8). Its form suggests that a particle arriving to the slits continues to move with longitudinal momentum p = m v along y-axis. But there is a probability density c(px) that it aquires a value px of the transverse momentum. So, its motion (evolution) along the x axis is nonstationary and it is described by a nonstationary solution of the Schrö dinger equation. We derive the wave function ^( x , t) from (7) by substituting the value y = vt of the parti cle's y-coordinate at time t in the integral. So,
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y = v t , y > 0, where cox = p i/2 m h naturally arises from p2 xyl 2ph = p2 xv t/2 p h = p 2 xt/2hm .
We see that t) has the form of the general so lution of the one-dimensional Schrödinger equation for a free quanton. The functions ^p(x,y = vt) and ^tr(x,t) satisfy the (3), used in [5, 10] to determine |^tr( x ,t ) |2 from |ip(x,y = v t)|2. The method used here to determine ij> tr(x, t) from p(x, y) is a general
III. The Wave Function of the Transverse Motion in the Momentum Representation
The function c(px) in the state iJjtT(x,t) is deter mined by the boundary condition of (6):
f +°°< p(x,0) = = = / dp x c(px)eip*x/h. for two open slits. We see that c(px) is independent of the initial longitudinal momentum and independent of the coordinate y. Consequently, the wave function 'iptr(x, t) o f the transverse motion is also independent of the initial longitudinal momentum. We want to point out that 'iptAx, t) is determined assuming that c(j)x) is negligible when px « p is violated. We would conclude from all these facts that both characters are simultaneously present in an interfer ometer. The two meanings of the Fourier transform of the aperture function support in a new way the de Broglie understanding of the wave particle duality and of the relation Tik = p. According to this under standing, wave and particle properties are compatible and simultaneously present.
The function C(px, t ) = c{jpx)e~lulxt is a wave
To the best of our knowledge, the quanton trans verse momentum distribution \c(px)\2 in a single slit and a double slit interferometer has not been mea sured. However, we pointed out here and in [1 3 ] that it is a very important characteristic of the quantum state. Experimental evidence of the transverse mo mentum distribution would support the particle and wave interpretation of quantum interference in a new manner.
